(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteUectual Property 
Organization 
International Bureau 

(43) International Publication Date 
10 March 2005 (10.03.2005) 




(10) International Publication Number 

PCX wo 2005/021936 A2 



(51) IntemaUonal Patent ClassificaUon'': FOIK 23/06, 
F02G 5/02, FOIK 23/10, F02C 6/18 

(21) International Application Number: 

PCT/EP2004/009580 

(22) International Filing Date: 27 August 2004 (27.08.2004) 



(25) Fillip Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 
0320021.9 
0320022.7 
0320023.5 
0320024.3 
0320025.0 
0320026.8 



27 August 2003 (27.08.2003) GB 

27 August 2003 (27.08.2003) GB 

27 August 2003 (27.08.2003) GB 

27 August 2003 (27.08.2003) GB 

27 August 2003 (27.08.2003) GB 

27 August 2003 (27.08.2003) GB 



(71) AppUcants (for all designated States except ^5): TTLDY- 
NAMICS LTD [GB/GB]; PO Box 1642, Salisbury, Wilt- 
shire SP2 OSE (GB). FREEPOWER LTD. [GB/GB]; ISTl 



Old Farm Buildings, Wilton Road. Salisbury. Wiltshire SP2 
OEG (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BIDDLE, Richard, 
James [GB/GB]; Tuppercareys, Ebbesbome Wake, Salis- 
bury, Wiltshire SP8 5JL (GB). BIDDLE, Mym [GB/GB]; 
Old Priory, Burcombe, Salisbury, Wiltshire SP2 OEG 
(GB). SIMCOCK, Miriam [GB/GB]; Old Priory, Bur- 
combe, Salisbury, Wiltshire SP2 OEG (GB). MAGUIRE, 
Jonathan [GB/GB]; The Old Coach House, Cellars 
Clough, Marsden, West Yorkshire HD7 lEW (GB). 

(74) Agent: KUNZ, Herbert; Hammonds, Karl-Schar- 
nagl-Ring 7, 80539 Munich (DE). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ. BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE. DK, DM, DZ, EC. EE. EG. ES. FX, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG. KP. KR, KZ. LC, LK, LR. LS. LT, LU, LV. MA, MD, 

[Continued on next page] 



(54) Titie: ENERGY RECOVERY SYSTEM 



< 
«?5 



o 



152 150 154 

122 I H (^^_ 

-l=nv , , I POWER ' 



(57) Abstract: An energy recovery 
system, for extracting energy from a 
source of waste heat (e.g., hot waste 
fluid from small industrial installations, 
automotive combustion engines, etc.) 
the system being a closed Rankine 
cycle system with a circulating working 
fluid. The system comprises: a first 
heat exchanger for receiving source 
fluid, incorporating the waste heat, at 
a first temperature and outputting said 
waste fluid at a second temperature, 
and for receiving said working fluid at 
a third temperature and outputting the 
working fluid at a fourth temperature, 
said fourth temperature being higher 
than said third temperature and higher 
than the boiling point of the working 
fluid; a turbine unit, arranged to receive 
the working fluid output firom the first 
heat exchanger at a first pressure and 
to output the working fluid at a second 
pressure, said second pressure being 
lower than the first pressure, the turbine 
unit thereby imparting rotational energy 
to a turbine shaft mounted within the 
turbine unit; an electromechanical conversion unit (including an alternator), coupled to the turbine shaft, for converting said 
rotational eneigy into electrical energy, a cooling system, coupled to the turbine unit and to the first heat exchanger, for receiving 
the working fluid from the turbine unit at a fifth temperature, cooling the fluid, and supplying the fluid to the first heat exchanger at 
said third temperature. A technique for controlling the output power of the alternator is also disclosed. Special turbine, bearing, 
torque coupling, power control and working fluid purification techniques are also disclosed. 
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